Background: Androgen deprivation is the basis of treatment for advanced stages of prostate cancer. Cardiovascular disease may be a risk factor for mortality in prostate cancer. Therefore, we decided to evaluate the effect of androgen deprivation therapy (ADT) on the cardiovascular risk factors in patients with prostate cancer. Materials and Methods: In a cross-sectional study on 2011, 35 patients suffering from metastatic prostate cancer as candidates for ADT were enrolled. Serum levels of fasting blood sugar (FBS), triglyceride (TG) and total cholesterol (TC) were measured at the beginning and after the 5 th month of ADT. Results: The mean level of TG increased significantly from 130.82 ± 41.57 mg/dl to 150.05 ± 48.29 mg/dl (P < 0.012). Furthermore, serum level of TC increased from 197.62 ± 40.71 mg/dl to 212.54 ± 38.25 mg/dl, which is statistically significant (P < 0.001). A non-significant increase in the serum level of FBS from 96.74 ± 14.04 mg/dl to 99.17 ± 15.23 mg/dl was also seen (P = 0.27). Conclusion: ADT in prostate cancer may lead to an increase in TG and TC levels. In patients with a high risk of cardiovascular disease patient's lipid profile should be considered during ADT.
its boost to survival rates, we decided to evaluate the effect of ADT on cardiovascular risk factors in prostate cancer.
MATERIALS AND METHODS
This cross-sectional study was performed in 2011 in Seyyed-Al-Shohada hospital, Isfahan, Iran. All patients with documented metastatic prostate cancer [10] without documented cardiovascular diseases, referred for ADT to Seyyed-Al-Shohada Hospital, were included in the study. The patients were excluded from our study if they didn't follow the treatment. This project was approved by the Ethical Committee of Isfahan University of Medical Sciences (project number 290145).
After obtaining written consent from the patients, 5 cc of fasting venous blood sample was taken from each to evaluate the serum levels of total cholesterol (TC), triglyceride (TG) and fasting blood sugar (FBS) at the beginning and after 5 months of therapy. All patients received intramuscularly 3.75 mg diphereline (PharmaSwiss SA, Albania) monthly. Patients were educated for the diet considering possible effects on lipid profile changes. They were also encouraged for regular walking as well.
INTRODUCTION
Prostate cancer is one of the most prevalent cancers in male and the second most common cause of death due to cancer among males in the United States of America. [1, 2] Men with a family history of prostate cancer are at increased risk of this disease. [3] About 86% of men who have prostate cancer are diagnosed in the localized stage. At 5 years survival of these patients is approximately 100% and 98.8% regardless of disease stage. [4, 5] A great deal of mortality among these patients is not due to malignancy. Recent studies indicate that mortality from the malignancy itself is lesser than 40% in prostate cancer. [6] Androgen deprivation therapy (ADT) is the basis of treatment for early and advanced stages of prostate cancer. [7] [8] [9] [10] ADT in advanced localized prostate cancer increased the survival rate. [10, 11] ADT inhibits the growth of prostate tumors. In addition, it has some side-effects due to testosterone deprivation, including vasomotor symptoms, osteoporosis, anemia, gynecomastia and sexual dysfunction. [12, 13] Affecting the metabolism and endocrine function of patients with prostate cancer, ADT can lead to metabolic syndrome. [14] Since much prostate cancer mortality is due to causes other than malignancy and also increased use of ADT for Inc., Chicago, IL, USA) Paired t-tests were used for analysis. Data was considered to be significant at the level of P < 0.05.
RESULT
A total of 35 male patients suffering from metastatic prostate cancer (Stage 4) were enrolled in this study. The mean ± standard deviation (SD) of patient age was 71.77 ± 6.84 with a range of 60-88 years old. At the beginning of the study, the mean ± SD serum levels of FBS, TG and TC were 96.74 ± 14.04 mg/dl (normal range: 65-100), 130.82 ± 41.57 mg/dl (normal range < 200) and 197.62 ± 40.71 (normal range < 200) mg/dl respectively. The mean level of TG and cholesterol was increased significantly after 5 month follow-up [ Figure 1 ]. The patients' ages' were categorized into three levels. Group A (n = 12) were males under 70 years old, Group B (n = 18) were males between 70 and 80 and Group C (n = 5) were males 80 and older. Level of FBS, TC and TG were compared based on the patients' age range. In patient older than 80 years old, we don't find any significant difference in FBS, TC and TG between the beginning and end of the study [ Table 1 ]. No mortality was observed during the 5 months follow-up.
DISCUSSION
The result of our study indicates that the FBS level does not change significantly during the 20 weeks of treatment.
Other studies in this field indicate that in patients with prostate cancer who are undertaking ADT, fasting plasma insulin levels increase. [15] [16] [17] Other studies have shown that ADT may reduce insulin sensitivity. [16, 18] Therefore, it is expected that fasting plasma glucose levels increase during treatment. Smith et al. have shown that hemoglobin A1c levels increase in ADT; however, FBS is not affected by this kind of therapy. [19] Smith's findings are in agreement with our results.
In our study results, serum levels of TG and TC increased significantly during the 5 months of ADT, which is completely in agreement with other studies. [20, [16] [17] [18] Our findings showed that cholesterol levels in patients under 70 years of age (Group A) increased the most. Furthermore, blood TG levels in patients between 70 and 80 (Group B) increased significantly (P < 0.05). However, none of the parameters of metabolic syndrome in patients over 80 were subject to significant increase (P > 0.05). It is possible that in men who ages over 80 years old, the level of androgen are low enough that ADT doesn't have any effect on level of androgen.
Aging reduces testicular function and thus may reduce plasma testosterone. [21] Some studies indicate that there is a significant correlation between serum testosterone levels and insulin sensitivity and that insulin injection for males suffering from hypogonadism, could maintain insulin sensitivity [22, 23] and decrease insulin sensitivity over the time lead to impairing glucose tolerance.
CONCLUSION
ADT in prostate cancer may lead to an increase in TG and TC levels. In patients with a high risk of cardiovascular disease patient's lipid profile should be considered during ADT. We suggest performing another study with a larger sample size, to compare adverse effects of ADT based on patients' age ranges.
Limitations of the study are (1) although the patients were educated for diet and exercise, the uncertainly is still present. (2) The small changes in lipid profile may be due to small sample size. 
